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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of claims 1-16 in the reply filed on 12/26/2007 is 
acknowledged. 

Specification 

2. The disclosure is objected to because of the following informalities: 

The description of Figure 5, throughout page 7 second paragraph ("In the first stage. . . .") 
through page 9 first paragraph do not match to what is depicted in figure 5. For example 
page 7 lines 12-15 "...is checked. If. ..does not fit. ..execution continues in step 518", the 
applicant omits the steps between 512 and 518; or on page 7 line 31 the specification 
states "comparison checks in steps 508, 510, 512", while figure 5 does not show any 
comparison in boxes 508, 5 10, 5 12. The description of figure 5 must match what is 
depicted in figure 5. 
Appropriate correction is required. 

Claim Objections 

3. Claim 7-9, 14-15 is objected to because of the following informalities: 

Claim 7 has an improper dependency. For examination purposes it is assumed that claim 
7 depends on claim 6. 

For claim 14, "said ungranted packet" in line 3 is the first occurrence of a single 
ungranted packet. It is suggested to change this to —an ungranted packet--. 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S. C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

4. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Kramer et al. (US 
6,546,014) 

For claim 1, Kramer discloses in a passive optical network (PON) (see fig 2; 202 and col 
2 lines 20-40 "PON") a method for transmitting packets (see col 5 lines 1-14 "frames. . .IP 
packets" and fig. 8 ONU-1 through ONU-3 TX) by an optical network unit (ONU) (see 
fig 2; ONU-1 through ONU-3) comprising the steps of: 

receiving a grant (see fig 12; 1206, 1208 and col 6 line 66 through col 7 lines 20 
"GRANT message. . . .received by the ONU-1 . . . .receiving the GRANT message. . .") 
having a grant length ( see col 6 lines 66 through col 7 lines 20 "1200 bytes" and col 7 
lines 35-45 "OLT has authorized the ONU-1 to send a specific number of bytes by the 
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GRANT message") from an optical line terminal (OLT) (see fig 2; 204 and col 6 line 66 
through col 7 lines 20 "OLT. . .transmits an ONU control message. . . .message. . .referred 
to herein as a GRANT message" ) of 

the PON (see fig 2; 202 and col 2 lines 20-40 "PON"); and based on said grant (see fig 
12; 1206, 1208 and col 6 line 66 through col 7 lines 20 "GRANT message. . . .received by 
the ONU- 1.... receiving the GRANT message..." and col 8 lines 21-39 "granted window 
size"), calculating an ONU packet egress order (see col 8 lines 21-39 "send the higher- 
priority data packets before the other buffered data. . . .fragmentation is not 
available.... send less data, leaving the remaining amount of data in the buffer") that 
eliminates packet fragmentation (see col 8 lines 21-39 "send the higher-priority data 
packets before the other buffered data.... fragmentation is not available. ...send less data, 
leaving the remaining amount of data in the buffer"). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claim 2-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kramer et al. 

(US 6,546,014) in view of Shi et al. (US 2003/0179769). 

For claim 2, Kramer discloses the claimed invention as described in paragraph 4. 
For claim 3, Kramer further discloses step of calculating (see col 8 lines 21-39 "send the 
higher-priority data packets before the other buffered data. . . .fragmentation is not 
available.... send less data, leaving the remaining amount of data in the buffer") is 
preceded by a step of handling out of band information (see col 8 lines 10-40 "updated 

entry for the ONU-1 can be computed as follows: . . .updated entry situations when the 

granted window size is not fully filled by the data from an ONU"); 
For claim 3, Kramer further discloses checking (see col 8 lines 10-40 
"updated entry. . .high priority packet. . . .leaving remaining amount of data in the 
buffer. . . .updated entry") said buffer (see fig 2; 212) for 
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ungranted packets (see col 8 lines 10-40 "updatedentry. . .high priority packet. . . .leaving 
remaining amount of data in the buffer. . . .updated entry"), and wherein said step of 
calculating (see col 8 lines 10-39 "send the higher-priority data packets before the other 
buffered data. . . .fragmentation is not available.... send less data, leaving the remaining 
amount of data in the buffer") includes performing a three stage test (see col 8 lines 10- 

39 "higher-priority. . . .variable lengths, may not exactly fill the granted window size If 

packet fragmentation is not available" and col 8 line 64-25 "grant size. . .is zero 
bytes. . .entry ...is zero. ...grant message is zero") on each of said ungranted packets (see 
col 8 lines 10-40 "updated entry. . .high priority packet. . . .leaving remaining amount of 
data i nthe buffer. . . .updated_entry"), each of said stage tests involving a stage variable 
test (see col 8 lines 1 0-39 "higher-priority. . . .may not exactly fill the granted window 

size If packet fragmentation is not available" and col 8 line 64-25 "grant size. . .is zero 

bytes... entry ....is zero. ...grant message is zero"). 
For claim 4, stage variable is selected from the group 

consisting of reported bytes below threshold (see col 8 lines 15-35 "variable lengths, may 
not exactly fill the granted window size" and col 8 line 64-25 "grant size. . .is zero 
bytes. . .entry ....is zero. ...grant message is zero") , and wherein said performing of a stage 
test (see col 8 lines 15-35 "variable lengths, may not exactly fill the granted window size" 
and col 8 line 64-25 "grant size. . .is zero bytes. . .entry ....is zero. ...grant message is zero") 
involving a stage variable (see col 8 lines 15-35 "variable lengths, may not exactly fill the 
granted window size" and col 8 line 64-25 "grant size. . .is zero bytes. . .entry ....is 
zero. ...grant message is zero") includes comparing a value of said stage variable to zero 
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(see col 8 lines 15-35 "variable lengths, may not exactly fill the granted window size" 
and col 8 line 64-25 "grant size. . .is zero bytes. . .entry ....is zero. ...grant message is 
zero"; comparing if difference between variable lengths and granted window size is zero 

)• 

For claim 5, Kramer discloses said ungranted packet is marked as granted (see col 12-25 
"number of bytes. . .when the REQUEST message was sent,is used by the OLT to update 
the polling table.... 4300-1200=3 100"), if the 

result of said comparison (see col 8 lines 15-35 "variable lengths, may not exactly fill the 

granted window size") is that said value of said stage variable (see col 8 lines 15-35 

"variable lengths, may not exactly fill the granted window size" ) is greater than zero (see 

col 8 lines 15-35 "variable lengths, may not exactly fill the granted window size"). 

For claim 6, Kramer discloses grant is a flexible grant set by said OLT (see col 8 line 64- 

15 "entry is zero. . .request . . .congaing the last number of bytes waiting in the 

buffer. . . .grant message is zero bytes" and col 6 line 55- col 7 line 15 "authorizes... to send 

1200 bytes...." and fig 8 ; OLT TX....1200 1 400 2.... 2500 3; grants sent by OLT) 

based on information received from the ONU (see col 8 line 64-15 "entry is 

zero. . .request . . .congaing the last number of bytes waiting in the buffer. . . .grant message 

is zero bytes" and col 6 line 55- col 7 line 45"authorizes...to send 1200 

bytes. ...REQUEST message" and col 2 lines 40-57 "request message. . .updated 

information about the current ize of the data. . .updating the table. . .Each grant message is 

indicatiave. . . .amount. . .dependent on the information included. . .in the table" and fig 8 ; 

OLT TX....1200 1 400 2.. ..2500 3; grants sent by OLT). 
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For claim 7, Kramer discloses information includes a combination of values of 
bytes below threshold (see col 8 lines 22-45 "granted window is not fully filled by the 
data from an ONU. . . . send less data, leaving the remaining amount.... results in 
underestimated value. . .bytes received") and total bytes (see col 8 lines 22-45 "bytes 
received"). 

For claim 8, said threshold (see col 8 lines 22-45 "granted window is not fully filled by 
the data from an ONU. . . . send less data, leaving the remaining amount.... results in 

underestimated value... bytes received") is adaptive (fig 8 ; OLT TX....1200 1 400 

2. ...2500 3; and col 7 lines 1-15 "size of granted window" grants sent by OLT). 

For claim 9, Kramer discloses said values of bytes below threshold (see col 8 lines 22-45 

"granted window is not fully filled by the data from an ONU. . . . send less data, leaving 

the remaining amount.... results in underestimated value. . .bytes received") and total 

bytes (see col 8 lines 22-45 "bytes received"). 

Kramer is silent about: 

For claim 2, includes handling a sub-queue of a given priority. 
For claim 3, sub-queue. 

For claim 9, accumulated from highest to lowest priority. 

Shi from the same or similar field of endeavor discloses a communication network with 
the following features: 

For claim 2, Shi discloses includes handling a sub-queue (see fig 21 "queues" and section 
0145 "queues")of a given priority (see section 0125 "Weighted Round Robin" and fig 21 
"WRR"). 
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For claim 3, Shi discloses a sub-queue (see fig 21 "queues" and section 0145 "queues"). 
For claim 9, Shi discloses accumulated from highest to lowest priority (see section 0088- 
0089 "bigger weight. . . .weight giving to each ONU" and section 00125 "Weighted Round 
Robin. . . .scheduler. . . .schedule the queues"). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the system of Kramer by using the features, as taught by Shi, in order 
to eliminate having an ONU wait for the duration of multiple frames after a transmission 
and before it can transmit again, thereby to eliminate the related delay variation and/or 
jitter, which has benefits in voice quality delivery (see section 0019-0022) 



6. Claim 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kramer et al. 

(US 6,546,014) in view of Shi et al. (US 2003/0179769). 

For claim 10, Kramer discloses In a passive optical network (PON) (see fig 2; 202 and 
col 2 lines 20-40 "PON"), a method for eliminating packet fragmentation (see col 8 lines 
21-39 "send the higher-priority data packets before the other buffered 
data. . . .fragmentation is not available.. ..send less data, leaving the remaining amount of 
data in the buffer") comprising the steps of: providing an optical line terminal (OLT) (see 
fig 2; 204) connected (see fig 2; 228,226,230,232,234) to a plurality of optical 
network units (ONUs) (see fig 2 ONU-1 through ONU-3), each of said ONUs 
transmitting packets (see col 5 lines 1-14 "frames. . .IP packets" and fig. 8 ONU-1 
through ONU-3 TX) arranged in a buffer (see fig 2; 212) having a total byte length (see 
fig 3 ; 302; col 6 line 66 through col 7 "1200 bytes of data that is currently in the buffer 
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212" and col 7 lines 15-31 "4300 bytes of data are currently waiting in the buffer"), said 
packets transmitted (see col 5 lines 1-14 "frames. . .IP packets" and fig. 8 ONU-1 through 
ONU-3 TX) in response (see col 2 lines 41-55 "to be transmitted at the ...in response to 
the grant messages" and to a grant received from said OLT (see fig 2; 204 and col 6 line 
66 through col 7 lines 20 "OLT. . .transmits an ONU control 

message. . . .message. . .referred to herein as a GRANT message" ), said grant having a 
grant length ( see col 6 lines 66 through col 7 lines 20 "1200 bytes" and col 7 lines 35-45 
"OLT has authorized the ONU-1 to send a specific number of bytes by the GRANT 
message"); and matching said total byte length with said grant length (col 6 line 66 
through col 7 "control message . . . .authorizes the ONU 1 to send 1200 bytes of data that 
is currently in the buffer 212" ), whereby the fragmentation loss is eliminated (see col 6 
line 66 through col 7 "control message ....authorizes the ONU 1 to send 1200 bytes of 
data that is currently in the buffer 212" and col 8 lines 21-39 "send the higher-priority 
data packets before the other buffered data. . . .fragmentation is not available.... send less 
data, leaving the remaining amount of data in the buffer"). 

For claim 11, Kramer discloses matching (col 6 line 66 through col 7 "control message 
. . . .authorizes the ONU 1 to send 1200 bytes of data that is currently in the buffer 212" ) 
includes hiding (col 8 lines 10-40 "updated entry for the ONU-1 can be computed as 
follows:... updated entry=...bytes_received") , by each said ONU (see fig 2; ONU-1 
through ONU-3), an update in a queue status (col 8 lines 10-40 "updated entry for the 
ONU-1 can be computed as follows:... updated entry=...bytes_received"; bytes received 
used instead of bytes in queue) from said OLT (see fig 2; 204). 
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For claim 12, Kramer discloses said hiding (col 8 lines 10-40 "updated entry for the 

ONU-1 can be computed as follows:. . .updated entry=...bytes_received") includes 

freezing a transmission order (see col 8 lines 21-39 "send the higher-priority data packets 

before the other buffered data. . . .fragmentation is not available. . . .send less data, leaving 

the remaining amount of data in the buffer") of queues (see fig 2; 212). 

Kramer is silent about: 

As regarding claim 10, sub-queues. 

Shi from the same or similar field of endeavor discloses a communication system with 
the following features: 

As regarding claim 10, Shi discloses sub-queues (see fig 21 "queues" and section 0145 
"queues"). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the system of Kramer by using the features, as taught by Shi, in order 
to eliminate having an ONU wait for the duration of multiple frames after a transmission 
and before it can transmit again, thereby to eliminate the related delay variation and/or 
jitter, which has benefits in voice quality delivery (see section 0019-0022) 

7. Claim 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kramer et al. 
(US 6,546,014) in view of Shi et al. (US 2003/0179769) as applied about to claim 11, further in 
view of Wellen (US 2002/0075884). 

For claim 13, Kramer and Shi discloses the claimed invention as described in paragraph 

6. 
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For claim 13, Kramer further discloses step of matching (col 6 line 66 through col 7 
"control message . . . .authorizes the ONU 1 to send 1200 bytes of data that is currently in 
the buffer 212"). 

For claim 14, Kramer discloses marking includes comparing to zero (see col 8 line 64-15 
"entry is zero. . .request . . .containg the last number of bytes waiting in the buffer. . . .grant 
message is zero bytes" and col 6 line 55- col 7 line 45"authorizes...to send 1200 
bytes. ...REQUEST message" and col 2 lines 40-57 "request message. . .updated 
information about the current ize of the data. . .updating the table. . .Each grant message is 
indicatiave. . . .amount. . .dependent on the information included. . .in the table" and fig 8 ; 

OLT TX....1200 1 400 2.. ..2500 3; grants sent by OLT) a stage variable selected from 

the group reported total bytes (see col 8 line 64-15 "entry is zero. . .request . . .containg the 
last number of bytes waiting in the buffer. . . .grant message is zero bytes" and col 6 line 

55- col 7 line 15 "authorizes... to send 1200 bytes...." and fig 8 ; OLT TX....1200 1 400 

2. ...2500 3; grants sent by OLT), and marking said ungranted packet as granted (see col 8 
line 64-15 "entry is zero. . .request . . .cotaining the last number of bytes waiting in the 
buffer. . . .grant message is zero bytes" and col 6 line 55- col 7 line 45"authorizes...to send 
1200 bytes.... REQUEST message" and col 2 lines 40-57 "request message. . .updated 
information about the current size of the data. . .updating the table. . .Each grant message 
is indicatiave. . . .amount. . .dependent on the information included. . .in the table" and fig 8 

; OLT TX....1200 1 400 2.. ..2500 3; grants sent by OLT) if said stage variable is 

greater than zero (see col 8 line 64-15 "entry is zero. . .request . . .containing the last 
number of bytes waiting in the buffer. . . .grant message is zero bytes" and col 6 line 55- 
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col 7 line 45"authorizes...to send 1200 bytes. ...REQUEST message" and col 2 lines 40-57 
"request message. . .updated information about the current size of the data. . .updating the 
table. . .Each grant message is indicatiave. . . .amount. . .dependent on the information 

included... in the table" and fig 8 ; OLT TX....1200 1 400 2.. ..2500 3; grants sent by 

OLT). 

For claim 15, Kramer discloses said marking (see col 8 line 64-15 "entry is zero. . .request 
. . .containg the last number of bytes waiting in the buffer. . . .grant message is zero bytes" 
and col 6 line 55- col 7 line 4 5 "authorizes... to send 1200 bytes. ...REQUEST message" 
and col 2 lines 40-57 "request message. . .updated information about the current ize of the 
data. . .updating the table. . .Each grant message is indicatiave. . . .amount. . .dependent on 

the information included. . .in the table" and fig 8 ; OLT TX....1200 1 400 2. ...2500 3; 

grants sent by OLT) is followed by removing said ungranted and marked packet length 
(see col 8 lines 5-45 "updated entry.. ..new_entry-old_entry=4300-1200 = 3100 

bytes updated_entry=new_entry-bytes_received") from reported and current 

variables (see col 8 lines 5-45 "updated entry.... new_entry-old_entry=4300-1200 = 3100 

bytes updated_entry=new_entry-bytes_received"). 

Kramer and Chi are silent about: 

For claim 13, includes checking from highest to lowest priority each of said sub-queues, 
identifying in each said sub-queue ungranted packets with respective ungranted packet 
lengths, and marking each said ungranted packet as about to be transmitted. 
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For claim 14, marking includes comparing to zero a stage variable selected from the 
group of reported bytes below threshold, reported total bytes, and total bytes, and 
marking said ungranted packet as granted if said stage variable is greater than zero. 
Wellen from the same or similar field of endeavor discloses a communication network 
with the following features: 

For claim 13, Wellen discloses includes checking from highest to lowest priority each of 
said sub-queues (see section 0009-14 "comparing request applies a comparison of the 
priority levels. . . .associated with the higher priority request. . .higher priority. . .highest 
priority. .." and section 003 1-34 "higher priority data packet . . .lower priority data 
packets. . . .Scheduling of the different queue priorities"), identifying in each said sub- 
queue ungranted packets (see section 0030-33 "data packets at the output 
ports. . . .queueing of the data packets is performed. . . .data packets with different priority") 
with respective ungranted packet lengths (section 0031-34 "higher priority data packet 
. . .lower priority data packets. . ..Scheduling of the different queue priorities"), and 
marking (see section 003 1-33 "granted permission. . .send. . .associated data packet") each 
said ungranted packet as about to be transmitted (see section 0031-33 "granted 
permission. . .send. . .associated data packet"). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the system of Kramer and Shi by using the features, as taught by 
Wellen, in order to provide a scheduling method that can schedule a large number of 
queues according to their priorities, so that Quality of service can be provided to certain 
traffic (see sections 0005-0015). 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 



US-6,229,788 Bl 


05-2001 


Graves et al. 


370/230 


US-6,519,255 B1 


02-2003 


Graves, Alan F. 


370/392 


US-2003/0 137975 Al 


07-2003 


Song et al. 


370/353 


US-6,636,527B1 


10-2003 


Lee et al. 


370/465 


US-6,735,211 Bl 


05-2004 


Karasawa, Satoru 


370/412 


US-6,804,256 B2 


10-2004 


Chang, Tsung-Shien 


370/468 


US-7,263,101 B2 


08-2007 


Kim et al. 


370/395.64 



The above are recited to show system of queuing and priority associated with PON 
networks. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENAN CEHIC whose telephone number is (571)270-3120. 
The examiner can normally be reached on Monday through Friday 8:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kwang Yao can be reached on (571) 272-3 182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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